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Tail surfaces, cantilever Mr 21; 332 


Testing 
Bureau of Air Commerce Mr 41; Oc 18; No 14, No 40, No 46 
Production inspection Ji 37; Oc 18, 399; No 14, No 40, No 46 
Time required for No 17 
Tractor type merits Mr 36; 158; 187 
Transoceanic design requirements Ap 20, Ap 27; My 33 


Weight 
Altitude effects 485 
Landing gear 181 
Performance affected by 181; 332 
Wings . 
Ailerons, slot-lip Mr 36; 177, 182, 187, 188 
Area, performance affected by 327 
Aspect ratio, performance affected by 327 
Boundary layer control Mr 21; 324 
Flaps 
Fowler Mr 21; 324 


Glide path affected by Fe 38; Mr 36; 183, 187, 188 





July, Jl October, Oc 
August, Ag November, No 
September, Se December, De 


January, 1937 











12 


S.A.E. JOURNAL 


PAGE 


Aircraft Design and Construction (Concluded) 


Junker 

Slotted 

Stability affected by 

Trailing edge 
Flying boat 
Metal 

Construction types 

Monocoque 

Shear webs 

Stiffeners 

Stress distribution 
Privately owned aircraft Fe 


Slotted, spinning affected by 

Stabilizer, lateral 

Strength-weight ratio 
Wood, production methods 


324 

Fe 38; Mr 36; 183, 187, 188 
t77,. 162 

Mr 21; 324 

Ap 27 


Jl 443 394; No 16, 445 
Jl 443 394, 395, 399; No 16, 445 


394; 445 

445 

447 

38; Mr 36; 176, 177, 181, 183, 
187, 188 

181 

Ap 27 

Ap 27 

No 14 


(See also Accidents and Accident Prevention, Aircraft; Aircraft Opera- 


tion and Performance; 
Instruments, Aircraft) 


Aviation; Engines, Aircraft; and 


Aircraft Operation and Performance 


FLIGHT IN THE SuB-STRATOSPHERE 
Altitude effects 
Commercial 
Design 
Drag 
Flight length 
Physiological 
Speed 
Stratospheric advantages 
Sub-stratospheric advantages 
Temperature 
Ceiling 
Propeller effects 
Weight effects 
Wing effects 
Climb 
Drag effects 
Weight effects 
Wing effects 
Control, force required for 
Cost, privately owned 
Drag 
Altitude effects 
Climb affected by 
Fuselage effects 
Interference 
Nacelle effects 
Propeller effects 
Testing 
Efficiency, propulsive 
Calculation 
Engine mounting effects 
Propeller effects Fe 
Speed relation to 
Trends 
Flight range, altitude effects 
Flying boat 
Ground handling 
Landing 
Difficulty 
Drift 
Flaps, slotted, effects 
High-speed 
Landing gear effects 
Two-control 
Lighter-than-air, balloon stratospher 
Maintenance 
Design factors 
Equipment and methods 
Service stops 
Makes 
Douglas 
* Lockheed 
Martin Clipper 
Noise 
Measurement standardization 
Propeller 
Reduction progress 
Oscillations, damping requirements 
Parasol monoplane 
Payload 
Fuel consumption relation to 
Fuel type effects, octane number 
Transoceanic 
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Je 20; 484 


Mr 24; Jl 50 

Mr 40; Je 20; 485 

156 

324 

Mr 40; Je 20; 434 

Mr 40; 325, 327, 332; 486 
Fe 31; Je 20; 484 

Mr 40; Je 20; 484 

486 

324; No 17 

332 

327 


152 

332 

327 

69, Fe 38, Fe 58, Fe 60; Mr 36 
No 27 

156 

152 

Mr 213; 325 
149 

152, 155 

Fe 38; 149, 160 
150 


153, 155, 150 
Fe 38; 160 


38, Fe 60; Mr 36; 154, 158, 160 
a 

Fe 38; 157 

324 


Ap 27; My 33; No 35, No 39 
Mr 21; 324; No 20; De 31 


177, 182 

179 

Fe 38; Mr 36; 183, 187, 188 
180 

Mr 21; 179, 180 

186 

e flight Fe 31 


Oc 18; No 16, No 39 
No 16, No 39 
No 20 


190 
324, 325, 327, 332 
Ap 27; My 33 


Je 29 

My 40 

My 40; Jl 23; Jl 34 

69, Fe 38, Fe 58; Mr 36 
185 


Fe 39; 190 
Jl 54; 309 
Ap 27 


PAGE 


Aircraft Operation and Performance (Continued) 


Physiological effects 


Altitude Mr 40; Je 20; 484 
Fatigue 484 
Piloting 
Blind Mr 21 
Training My 33; No 30; De 31 
Privately-owned 
Cost No 27 
Usage extent Jl 30 
Propellers 
Efficiency 
Calculation 153, 155, 156 
Pitch effects Mr 36; 154, 158 
Flutter causes 472 
Fractures, vibration effects Jl 38; 470, 472, 474 
Makes 
Hedder 473 
Heine 469, 473 
HKW 473 
Schwarz 469, 473 
Noise, speed effects My 40 
Power requirements 284; 341 
Stresses, vibration effects 474 
Thrust 284 
Variable-pitch 
Engine speed relation to 284 
Power requirements 284; 341 
Thrust 284 
Vibration 
Air forces, effects of 472 
Blade number effects 344 
Engine effects 472, 473, 474, 478, 479 
Forms 471 


Fractures caused by Jl 38; 470, 471, 472, 474 
Frequencies 472, 473, 476 
Prevention, flexible hub Jl 38; 477 
Resonance effects 473, 476, 479 
Stresses due to 474 
Speed 
Altitude effects 
Commercial 
Engine drag effects 


Mr 40; 325, 327, 332; 486 
Jl 50; 387 
Fe 38; 156, 157 


Flight length relation to 324 
Propulsive efficiency relation to 157 
Weight effects 332 


Wing effects 
Area 


327 
Aspect ratio 327 
Loading increased by 324 
Spinning 
Control methods Mr 24 
Elevator, limited, effects 181, 182 
Wing, slotted, effects 181 
Stability 
Airfoil, auxiliary, effects 176, 177, 181 
Center of gravity effects , 322 
Fin, twin, effects 332 


Nacelle location effects 
Privately-owned aircraft 
Rudder, twin, effects 


Mr 21; 332 
Fe 38; Mr 36; 181, 187 


2272 


Wing effects sid 
Ailerons, slot-lip Mr 36; 177, 182, 188 
Flaps 177, 182 

Stresses 
Propeller 474 
Wings, metal 47 
Take-off = 

Center of gravity effects Fe 58; Mr 36; 188 

Design relation to Mr 21 

Landing gear effects Mr 32; 324 

Propeller effects, constant-speed Mr 21; 324; No 17 

Wing effects 
Boundary layer control Mr 21; 324 
Flaps Mr 21; 324 

Testing 

Drag 150 

Noise Je 29 

Vibration 342; 471, 476 

Transoceanic Mr 21; Ap 27; My 33; No 35, No 39 
Vibration } . 


Engine effects 344; No 14, No 35, No 38, No 48; 472, 473, 


474, 478, 479 


Factors affecting 344; No 38, No 4o 
Human tolerance for 343 
Propeller Jl 38; 471, 472, 473, 474, 476, 477, 478, 479 


Ai 
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Aircraft Operation and Performance (Concluded) 
Stresses due to 
Testing 
Wing loads, speed relation to 
(See also Accidents and Accident Prevention, Aircraft; Aircr 
and Construction; Aviation; Engines, Aircraft; a 
ments, Aircraft) 
Aluminum and Aluminum Alloys 
Aircraft use of Jl 44; Se 19; 394; No 14, 444, No 
Alclad 
Anodic treatment 
Body use, motorcoach 
Cadmium plating 
Casting 
Chemical composition 


3423 


Fe 53, Fe 55; Mr 32; Jl 39; 


PAGE 


474 
471, 476 
324 

aft Design 
nd Instru- 


40, No 42 
395, 399 
399; 450 
482 

Mr 32 


Fe 37, Fe 55; Jl 44; 395, 399 


441 
Clyinder heads 72; 426 
Engine, aircraft, use 237; 246; 269 
Forging Jl 44; Se 19; 395, 399; No 40, No 42 
Heat treatment 394, 396; 446 
Motorcoach use Oc 31; 482 


Physical properties 


394, 395, 3973 442 


Pistons Fe 53; Mr 32; 237, 246; Jl 39; 427, 441, 442, 450 
Rivets 396; 446 
Welding Jl 44; Se 19; 398, 399; No 14, 447, No 36, No 39 
American Association of State Highway Officials 10; 365 
American Society of Mechanical Engineers Mr 24; Ap 21; My 33; No 27 
American Standards Association Jn 31; Fe 44; Je 28, Je 29; 266; 
Ag 22; Se 22 
American Welding Society Fe 56 
Army 
Aviation 
Detonation testing 163, 172; 304; 334 
Engine requirements No 30 
Fuel research 304 
Pilot training No 30 
Ordnance mechanization My 30; Je 31 
S.A.E., cooperation with 163, 172 
Tank progres: My 30; Je 31 
Automobile Design and Construction 
THe Car OF THE Fururt Jl 14, Jl 33; Oc 13 
THe Furure Car — WHat AND WHEN Jl 14, Jl 333 Oc 13 
TRENDS IN 1937 CaR DESIGN No 13, 425; De 17, De 30, De 32 
Accessibility De 19 
Appearance 
Functional effects Mr 23 
Sales value 359 
Streamlining effects Jl 14; Oc 15 


Body and chassis unit construction 


Fe 35, Fe 37, Fe 51, Fe 54; 


Mr 34; Jl 22, Jl 35; Oc 14; 481, 483 
Bumpers 
Progress 345 
Standardization Je 28 
Cost trends Mr 15 
Custom-built Fe 37, Fe 56; Mr 35 
Electrical equipment standardization Jn 31; Je 32; De 29 
Equipment progress 345 
Engine mounting, rear 
Future predicted De 32 
Merits Fe 35, Fe 37, Fe 51, Fe 54, Fe 55; Mr 34; Jl ta; 
Oc 14; De 18 
Future predicted Fe 35, Fe 51; Mr 22, Mr 23, Mr 325 Jl 14, 
Jl 33; Oc 13 
Horns, progress 435 
License plates Jl 473; 511 
Light car, French development Jl 31 
Makes 
Auburn 434 
Buick 431, 432, 433, 434, 435, 436, 437, 438, 439 
Cadillac 431, 432, 433, 434, 435, 436, 437, 438, 439 
Chevrolet 


425, 432, 434, 435, 437, 438, 439; De 18 


Chrysler My 39; 431, 432, 433, 434, 435, 436, 437, 438, 439, 

440; De 18 
Cord Fe 37, Fe 54; Mr 23, Mr 34; 432, 438, 439 
De Soto 431, 432, 434, 435, 436, 437, 438, 439 
Dodge 431, 432, 434, 436, 437, 439 
Ford My 20; Jl 39; 434; De 19 
Graham 431, 432, 434, 436, 437, 438 
Hudson 


La Salle 425, 431, 432, 433, 434, 435, 436 


425, 431, 433, 434, 435, 436, 437, 438, 439 


» 437, 438 


Automobile Manufacturers Association 
Automobile Operation and Performance 


Pace 

Automobile Design and Construction (Concluded) 
Lafayette 425, 431 
Lincoln Mr 23; 433 434) 435» 436 437, 438, 440 
Nash 431, 434, 435» 437, 438, 439 
Oldsmobile 425, 431, 432, 433, 434) 435» 436, 437, 438 
Packard 425, 431, 432, 434) 435» 437) 438, 439, 440 
Plymouth 431, 432, 436, 439 
Pontiac 425, 432, 433, 434, 435» 436, 437, 438, 439 
S.LA. jl 31 
Stout Scarab Fe 24, Fe 37, Fe 52, Fe 54; Mr 23, Mr 31, Mr 32, 
Mr 34; 131 
Studebaker 431, 432, 433 435, 436, 437, 438, 439, 440 
Terraplane 425, 431, 433, 435, 436, 437, 438, 439 
Willys 425, 434, 436, 437, 438, 439 

Production 

Die casting Fe 37, Fe 55; Mr 35; De 18 
Scheduling Fe 37, Fe 56; Mr 35 
Time required Fe 37, Fe 56 
Progress Fe 18; Ap 27; My 34; Je 33; Ag 13; No 13, 425; 


De 17, De 18, De 30, De 32, De 33 


Propeller shafts, progress No 13, 432 


Racing influence on No 28 
Radio, progress in 436 
. Rating Je 23 
Selling points 359 
Steels used in Fe 17, Fe 33; Mr 27 
Streamlining 
Appearance Jl 14; Oc 15 
Bottom enclosure Oc 15 
Fuel consumption affected by Fe 56, Fe 58; Mr 35; Jl 14; Oc 15 
Merits Se 26 
Noise affected by Jl 23; 386 
Progress Fe 35, Fe 51, Fe 52; Mr 32; 425; De 18 


Rating formula 
Testing, wind tunnel 
Style effects 
Testing, streamlining 
RELIABILITY OF WinND-TUNNEL TESTING 
Treads 
Weight 
Body-chassis unit construction effects 


Fe 52; Mr 32 
Jl 34; 516 
Jl 14; Oc 13 


Jl 20, Jl 34; 516 
433 


Jl 22, Jl 35; 481, 483 


Reduction needed Mr 36 
Trends 425 
Weight distribution, riding-qualities affected by Ag 20 
Wheel enclosure Oc 14 
Wheelbases 424 


(See also Accidents and Accident Prevention, Automobile; Automobile 


Operation and Performance; Axles; Bodies; Brakes; Clutches; 
Engine Design and Construction; Finishes; Foreign Design 
and Operation; Frames; Gears; Generators; Headlighting; 
Legislation; Motorcoach Design and Construction; Motor- 
Truck Design and Construction; Production; Racing; 
Riding-Qualities; Shock-Absorbers; Springs, Suspension; 
Steering Systems; Tires and Rims; Transmissions; Universal 
Joints and Wheels) 


Jl 18, Jl 20 


Driver 


Carbon monoxide effects on Ap 26; No 26 


Skill testing Jl 17, Jl 26 
Grade climbing ability, speed relation to 510 
Life of Mr 15 
Lubricant types required Fe 17; 141, 143, 145 
Maintenance 


Equipment and methods 


y “ Je 22 
Inspection, legal requirement for 


Jn 39; Fe 21, Fe 42; Mr 29; 
Ap 20; Jl 36; Ag 15, 317 
Spring, suspension, repairing 109 
Noise 
Tue Ear as a Notse-MEAsuRING INSTRUMENT 
Amount present 
Annoyance factors 


Jl 23, Jl 33; 381 
Jl 23; 384, 386, 380, 392, 393 
Jl 23, Jl 33; 383, 385, 387 


Criteria 

Decibel scale 382, 385 

Ear jl 23, Jl 33; 381, 385, 392, 393 
Measurement standardization Je 29 
Reduction 

Absorption materials Jl 23, Jl 34; 380, 301, 393 


Body panel damping 


damp Jl 23, Jl 33; 384, 392, 393 
Body panel isolation 


386 





Abbreviations Used: 
January, Jn 
February, Fe 


March, Mr 


April, Ap 
May, My 
June, Je 


July, Jl 
August, Ag 
September, Se 





October, Oc 
November, No 
December, De 


January, 1937 
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Automobile Operation and Performance (Concluded) 
Design 
Extent possible 


jl 23, Jl 34 
Jl 23; 384, 386, 392 


Road surface effects Jl 23; 386 

Sources Jl 23, Jl 34; 386 

Speed effects 386, 389 

Streamlining effects Jl 23; 386 

Testing Jl 23, Jl 33, Jl 34; 383, 384, 385, 387, 388, 389, 392, 393 

Windage effects 386 
Speed 


Congestion relation to 
Cooling affected by 498, 508, 509, 510, 511 
Fuel consumption affected by 66, Fe 38 
Grade climbing ability relation to 510 
Heat loss affected by 498, 508, 510 
Noise affected by 386, 389 
Riding-qualities affected by Jl 14; Ag 21; 406, 407 
Testing, noise Jl 23, Jl 33, Jl 34; 383, 384, 385, 387, 388, 389, 


Fe 34; Ap 14 


392, 393 
Usage extent 322 
Wear, riding-qualities affected by 102, 107, 108, 110 
Wind resistance, bottom enclosure effects Oc 15 


(See also Accidents and Accident Prevention, Automobile; Automobile 
Design and Construction; Axles; Bodies; Brakes; Clutches; 
Engine Operation and Performance; Finishes; Fleet Opera- 
tion; Foreign Design and Operation; Frames; Gears; Genera- 
tors; Governors; Headlighting; Legislation; Lubricants and 
Lubrication; Motorcoach Operation and Performance; Motor- 
Truck Operation and Performance; Racing; Riding-Qualities; 
Shock - Absorbers; Springs, Suspension; Steering - Systems; 
Tires and Rims; Transmissions; Universal Joints and 


Wheels) 
Automotive Industry 
Progress Fe 18, Fe 34; My 34; Je 21; Oc 26; No 28, No 30 
Sales 
Accident and congestion effects Ag 13 
Engineer’s qualifications Ap 22; 233 
Exports No 20, No 21 
Value of Jn 26 
Automotive Parts and Equipment Manufacturers, Inc. Fe 31 
Aviation 
Air mail rates Jl 36 
Airport location De 31 
Airways, Federal system Se 27 
Bendix Trophy Fe 24 
Army 
Detonation testing 163, 1723; 3043 334 
Engine requirements No 30 
Fuel research 304 
Pilot training No 30 
Commercial 
A SurvEY OF AIR TRANSPORTATION Jl 36, Jl 48; 387 
Altitude Mr 24; Jl 50 
Design requirements Je 23; Jl 50 
Express Jl 36; 387 
Flying boat use Ap 27; My 33; No 35, No 39 
Hostess functions No 15 
Passenger transport Je 20; Jl 36, Jl 48; 387 
Profits Jl 30 
Progress Jl 36, Jl 48; 387; De 31 
Railroad, competition with Jl 50; 387 
Research Jl 48 
Scheduling No 21 
Selling Je 20; Jl 30; 387 
Speed Je 23; Jl 50; 387 
Guggenheim, Daniel, medal Fe 18 
Hangar design Jl 50 
History Mr 21 
Manly Memorial Medal Fe 21 
Navy 163; No 14, No 15, No 16, No 39 


Radio progress 

Trafhic control 

Transoceanic 
Flying boat use 


Mr 21; Se 27; De 32 
Mr 41; Se 27 


Ap 27; My 33; No 35, No 39 


Fuel requirements Ap 27 
History Mr 21 
Island bases My 33; No 35, No 39 
Payload Ap 27 
Weather reports Fe 29 


Wind tunnel research Mr 24; Jl 30 
Wright Brothers Medal Fe 24; Se 19; Oc 18; No 15 
(See also Accidents and Accident Prevention, Aircraft; Aircraft Design 
and Construction; Aircraft Operation and Performance; En- 

gines, Aircraft and Instruments, Aircraft) 


Axles ; 
Fatigue points Oc 33 
Front, progress 433 
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PAGE 
Axles (Concluded) 
Maintenance, failure prevention through 58 
Motorcoach, progress 440 
Motor-Truck 
Progress 440 
Strength requirements 36 
Progress No 13, 432, 433, 440 
Rear 
Differentials, inter-axle 366, 368, 371, 373, 375 
Lubrication 
Extreme-pressure lubricants Mr 26; 137, 145, 146; Se 25; 
E: No 23, No 28 
Load carrying capacity requirements No 23 
Progress No 13, 432, 440 


Six wheel vehicles 
Construction types 
Differentials, inter-axle 

Reduction gears, hypoid 
Reduction ratio 
Cooling affected by 511 
Dual 366, 367, 373, 3743 440 
Six wheel vehicles, rear 
Construction types 


My 36; 365, 370, 371, 372, 374, 375 
366, 368, 371, 373, 375 
No 13, 432 


My 36; 365, 370, 371, 372, 374, 


375 
Differentials, inter-axle 366, 368, 371, 373, 375 
Two speed 366, 367, 373, 374 
Testing, photo-elastic Oc 32 
Trailer, progress 440 
B 
Batteries 
Location 430 
Progress 430 
Starting requirements 133 
Testing standardization Jn 30; Mr 19 
Bearings 
Axle, rear 132, 433 
Ball and roller 
Automotive use of Jn 39 
Axle, rear 432, 433 
Progress Ap 27 
Standardization Mr 19; 266; De 28 
Engine 
Aircraft 269; 400 
Diesel De 39 
Metal 
Babbitt, non-crystallizing 427, 428 
Bronze Mr 20; 269; 400 


Cadmium 427; De 39 


Copper-lead De 29, De 39 


Standardization Fe 43; Mr 20; De 29 
Wheel 434 
Blowers 
(See Superchargers and Supercharging) 
Bodies 
Bopy DEsIGNING PROCEDURE Jl 20, Jl 35; 358 


PracticaL Noise TREATMENT OF AUTOMOBILE BopiEs 

Jl 23, Jl 34; 388 
SAFETY IN Bopy DesiGN THrouGH CnassisLess CONSTRUCTION 

Jl 21, Jl 35; 480 


Aluminum used in 482 
Appearance 
Functional effects Se 26 
Sales value 359 


Carbon monoxide in 


Ap 26; No 26 
Chassis unit construction with 


Fe 35, Fe 37, Fe 51, Fe 54; Mr 34; 
Jl 22, Jl 35; 480, 481, 483 


Cooperative development Jl 20 
Cost Fe 54; Mr 34 
Design procedure Jl 20, Jl 35; 358 
Dimensions, changes in 438 
Dual shell construction Jl 23; 483 
Fenders, progress 438 
Functional design Fe 37, Fe 54; Mr 34; Se 26 


Future predicted 
Hoods, progress 
Instrument panels, progress 


Fe 35, Fe 51 
437 


436; De 18, De 32, De 33 


Motorcoach 
Aluminum 482 
Chassis unit construction with Jl 22, Jl 35; Oc 31; 480 
Heating 440 
Noise insulation 439 
Production 483 
Ventilating 440 
Motor-truck, progress 316 
Mounting 439, 457 
Noise 


Amount present 386, 389, 392, 393 


_——_ oe ee Bee lee 
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Bodies (Concluded) 
Body-chassis unit construction Fe 54; Mr 34 
Reduction 
Absorption materials 
Diaphragmatic dissipation 
Extent achieved 


Jl 23, Jl 34; 389, 391, 393 
391, 393 


392 
Insulation, motorcoach 439 
Panel damping Jl 23, Jl 33; 384, 392, 393 
Panel isolation 386 
Plastics used in Ap 20 
Production 
Motorcoach 483 
Upholstery material Jn 26; Se 26 
Progress No 13, 436, 437, 438; De 18, De 32, De 33 


Radiator grilles 
Riding-qualities affected by 
Rigidity 


437; 511, 512 
102, 103; Jl 14; Ag 21, Ag 30; 407 


Ag 21; 454 
Running boards . 
Elimination Oc 14; De 18 
Progress 439 
Safety features No 13, 436, 439; De 18 
Seats 
Cushions, rubber Jl 14; 407 
Progress 439; De 18 


Riding-qualities affected by 103; Jl 14; Ag 30; 407 


Steel, usage extent 438 
Upholstery 
Color standardization Oc 32 
Production Jn 26; Se 26 
Progress 439 
Weight Fe 54; Mr 34 
Windshields 
Polaroid Jl 16; Ag 15 
Progress 436, 438; De 33 


Bolt and Nut Standardization Jn 31; 266 


Boosters 
(See Superchargers and Supercharging) 
Brakes 
Air 
Motor-truck No 28 
Progress No 28 
Six-wheel vehicle 369 
Trailer No 29 
Drums 
Iron, malleable Mr 28 
Steel Mr 27, Mr 28 
Hill-holder 433 
Hydraulic 
Progress 433 
Six-wheel vehicle 369, 370 
Maintenance 59, 64 
Motor-truck 
Air No 28 
Braking force No 28 
Hand, legal requirements for Se 18 
Progress 433, No 28 
Six-wheel vehicle 
Air 369 
Braking force distribution 369 


Hydraulic 
Torque transmission 
Trailer 
Air No 29 
Vacuum 433 
Vacuum, progress 433 
Fe 38; Mr 21, Mr 36, Mr 41; 176; 324; 
346, 347; Se 27, Oc 18; No 14, No 27, 
No 30, No 40, No 46 
Fe 42; Je 28; Ag 29; De 28 


369, 370 
My 36; 367 


Bureau of Air Commerce 


Bureau of Mines 


Bureau of Public Roads I, 39 
Bureau of Standards 163; Ag 17 


Bus 
(See Motorcoach) 


Cc 
Camshafts 
THE DEVELOPMENT OF “PROFERALL”’ Cast CamMsHArrs My 18; 288 
Cast iron Mr 28; My 18; 288 
Design features 291 


Pact 
Camshafts (Concluded) 
Production 
Cast iron My 18; 288, 290, 291 
Casting My 18; 288, 290, 291, 292 
Cost My 18; 291, 292 
Forging 291, 292 
Machining My 19; 291 
Progress 426 
Steel, cast iron compared with 289, 290 
Testing 
Physical properties 290 
Tolerances 292 
Tolerances 292 
Wear, cast iron vs. steel 289 
(See also Gears, Camshaft) 
Carbureters and Carburetion 
Deposits IN WuiteE METAL CARBURETERS Jn 34 


More Views on Causes oF Deposits In WuitreE METAL CARBURETERS 
- 


Jn 34 


Air consumption testing Fe 62; 92, 93, 97 


Air-fuel mixture ratio 
RELATION OF ExHaust Gas Composirion To Atr-Fuet Ratio 


Fe 39, Fe 60; 90, Mr 37 
Air filter effects 


511 
Brake mean effective pressure affected by 421 
Combustion products affected by 410, 411, 412 
Distribution affected by Fe 62; 94, 96, 98, 116, Mr 37 
Dry Fe 56, Fe 58; Mr 35 
Efficiency, thermal, affected by 421 
Engine wear affected by Fe 52; 193 


Exhaust-gas analysis as criterion of Fe 39, Fe 60; 90, 92, 94, 95; 
96, 116, Mr 37 
Fuel consumption affected by 66, 67, Fe 56, Fe 58; Mr 35 
Aircraft 
Air inlet location 
Air pressure, power affected by 
Air temperature 
Ice formation affected by 
Indicator 
Power affected by 
Air-fuel mixture ratio 
Control, automatic 


345 
345 


Fe 40; Mr 39; 344 
344 
278, 279; 304, 306; 344 


Fe 64; Mr 39; 189, 190, 196; 239, 244, 
248, 251, 256; Se 26; De 33 
Cylinder temperature affected by 165, 169; 254 
Detonation affected by 255 
Engine wear affected by Fe 39, Fe 64; Mr 38; 189, 190 
Exhaust-gas analysis as criterion of 242 
Fuel consumption affected by Fe 64; 165, 169, 189, 190; 239, 
251, 256; Se 26 
Fe 64; Mr 39; 190, 196; 
242; Se 26 
Operating requirements Mr 39; 189; 239, 240, 241, 256 
Power affected by Mr 39; 165, 169; 254 
Design requirements 238 
Direct injection compared with 
Economizer system 


Indicator, exhaust-gas analyzer type 


264, 265; No 30 
239, 249 
Ice formation 
Accident cause 
Air temperature effects 
Air preheating as preventive 
Carbureter design effects 
Direct injection as preventive 
Fuel type effects 
Progress 


Fe 40, Fe 66; Mr 39 

Fe 40; Mr 39; 344 

Fe 40; Mr 39; 344 

Fe 66; Mr 39; 259, Jl 48; 344 
264, 265; No 30 

335 


259 
Atomization effects 266 


Choke, automatic 


429 
Die cast, deposits in Jn 34 
Direct injection compared with 264, 265, Jl 36; No 30 
Fuel volatility adjustment 429 
Functions 258, Jl 38 
Induction manifold design adaptation to 68, Fe 38 
Progress 429 
Temperature 

Detonation affected by 255 

Fuel volatility relation to 258 

Power affected by 266 


Testing, air consumption Fe 62; 92, 93, 97 
Vapor lock, data on 


353 
Water, corrosion cause Jn 34, Jn 35 





Abbreviations Used: 


January, Jn April, Ap 
February, Fe May, My 
March, Mr June, Je 





July, Jl 
August, Ag 
September, Se 


October, Oc 
November, No 
December, De 


January, 1937 
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Clutches Se Crankshafts (Concluded) Cy! 
Cushion plate dimensions 431 Elastic characteristics Fe 39; 81, 83 
Motorcoach 431 Freedom, degrees of 469, 470 | 
Progress 431 Gas pressure torque on 82 
Collisions Inertia characteristics Fe 39; 81 ( 
(See Accidents and Accident Prevention) Production 
Commercial Cars Balancing My 19, My 23; Jl 38, Jl 39 
(See Fleet Operation, Motorcoach and Motor-truck ) oe ae “~ i ae 11 38 
a: i orging compared with y 18, My 24; 3 
Connecting-R 2 Methods described My 18, My 21, My 22; Jl 38 
Progress 427 
aaa 2 Cost My 18, My 24 
Rigidity “ Hardening 427 
Weight reduction 427 & Bis 
: Heat treatment My 22 
Cooperative Fuel-Research ; Machining My 18, My 23; Jl 38 
Compression Ignition Volunteer Group Progress My 18, My 21; 427 
REPORT OF THE VOLUNTEER Group FoR COMPRESSION-IGNITION Rividity oa 
n : : ’ igidity 477 
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Viscosity relation to Fe 17; Mr 25, Mr 26; 133, 143 
Oil coolers, progress 515 


Oil deterioration Fe 17, Fe 33; Mr 25, Mr 26, Mr 27; 135, 146, 147 

Oil drainage period 
Ash elimination as criterion Fe 54 
Oil consumption relation to 134, 144 
Oil deterioration relation to Fe 17, Fe 33; Mr 25, Mr 26, Mr 27; 
135, 146, 147 


Oil filter effects Jl 25 
Oil filters 
Oil drainage period affected by Jl 25 
. Improvements needed Mr 27; 147 
Merits Se 25 
Oil properties 
Data on 


135, 137 
Oiliness Jn 30; Fe 36, Fe 41, Fe 53; Mr 19, Mr 33; 194; 
| Je 30; Ag 30 
Oxidation susceptibility 134, 137, 145 
Solvent processing effects Fe 30 
Specifications Jn 28; Fe 33; Mr 27; 133, 134, 137, 143, 145 
Stability Jn 31; Fe 36, Fe 42; Mr 19; Je 30; Ag 30; De 28 
Viscosity Fe 17, Fe 33, Fe 37, Fe 54; Mr 25, Mr 26, Mr 27; 133, 
134, 137, 145, 146, 147; 202, 204, 205; De 29 


Wear factor Mr 44 
Oil reclamation economics 145 
Piston 

Side pressure effects 204 


Wear affected by 


Fe 36; 118, 123 
Sludge formation 


Trends Fe 17; Mr 25, Mr 26; 135, 144, 146 

Viscosity relation to Mr 27; 134, 146 

Solvent processing Fe 30 

: Temperature control Jl 25 
Maintenance 


Cooling systems 


59, 62; No 20, No 21; 502 
Equipment and methods 


58, 59, 60, 62, 63 


Scale removal Jl 25 
| Tuning procedure Oc 26 
| Power 
Air-fuel mixture temperature effects 266 
Cooling effects 493 
Cooling requirements 498, 509 
Fuel type effects, liquefied gas Ap 21 
Ignition timing effects Oc 26 
Thermodynamic limitations on Jl 353 417 
Throttling effects Jl 353 418 
Trends 425, 426 
Turbulence effects 266 
Roughness 
Combustion chamber design effects Fe 39, Fe 62; Mr 37 
Combustion pressure rise effects 48, 49; Mr 35 
| Crankcase rigidity relation to 48, 54, Fe 38, Fe 56; Mr 35 
Detonation compared with Fe 39; Mr 37, Mr 38 
Engine rigidity relation to Mr 35 
Gas pressure forces analyzed 49, Fe 38 
Inertia forces analyzed 51, Fe 38 
Speed relation to 51, Fe 38 
Speed 


Blowby affected by 


328, 331 
Cylinder wall temperature affected by 


Jl 24; 329, 331 


Exhaust gas composition relation to 93 
Friction, piston, affected by 201, 203 
Fuel consumption relation to 67 


Heat loss affected by 
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Oil consumption affected by 328, 331 
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Starting, cylinder wear affected by Fe 53; Mr 32, Mr 34; 123; 192, 197 
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Combustion Fe 62; 300; 410, 411, 420 

Cooling water 497, 508, 511 

Fuel feeding jl 423 351, 392, 353; $11 
Testing 

Combustion 


Combustion-chamber window materials Jl 34, Jl 41; 448 
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Photographic methods Jl 35, Jl 413 297 
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Standard forms for 
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Vibration, indicator, cathode ray Jl 34; 495 
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Mounting effects 430 
Testing, indicator, cathode ray Jl 34; 495 
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Valves and Valve Gear) 
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ENGINE TYPES AND REQUIREMENTS FOR 
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Cooling, power required for 
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Cylinder types Engine speed effects 239, 241, 251; 277 
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Fuel feeding 

ENGINE Types AND REQUIREMENTS FOR 

PREPARATION OF FUELS 
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Merits No 30 
Power affected by 262, 264, 265, Jl 52 
Spark ignition 260 


Starting means 


261, 263 


Supercharger injection 258, 259; 264 
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Fairing 155 
Location Fe 38; 149, 156, 158 
Size Fe 38, Fe 60; Mr 36; 157 
Navy types Oc 31 
Noise, exhaust, reduction of 284 
Power 
Air pressure effects 345 
Air temperature effects 272, 279; 304, 306; 344 
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287; 400 
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Factors affecting 
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Air-cooled radial 
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Starting, direct injection requirements 
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Stresses, Diesel engine compared with 
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Cooling type effects 
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Liquid-cooled 
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Air flow Rn 29. 0 4s 
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Mr 40; No 20; De 39, De 40 
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Cylinder wear affected by 
Maintenance cost 
Makes 
Gardner 
Hercules 
Power, thermodynamic limitations 
Progress 
Research 
Speed 
Exhaust affected by 
Fuel consumption relation to 
; Fuel feeding pressure relation to 
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Jl 42; 483 
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Pistons ) 
Engines, Marine 

Aircraft compared with 
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Aviation 
Airplane design requirements Fe 30 
France No 30 
| Germany No 30 
| Cooperative Fuel-Research, cooperation with De 28 
Engines ; 
Aircraft, Great Britain 267, Jl 44 
Diesel 
Progress De 17 
United States compared with No 20; De 19, De 39, De 40 
Usage extent Mr 40; My 33; De 17 
) Motorcoach, Diesel De 19, De 39, De 40 
Motor-truck, Diesel My 33; De 17, De 19 
Research, cylinder wear Fe 36; 191 
Legislation, taxation Jl 31; No 20, No 21 
Motorcoach operation Mr 40 
Racing-car development No 28; De 30 
Roads and streets De 30 
S.A.E., cooperation with Fe 23; Je 33; De 28 
Sales, American products No 20, No 21 
Tires 
Inflation table 3, 43 
Motor-truck, dual No 20, No 21 
Frames 
Tue Cuassis FramE—Its Functions anpD MEANs 
FOR INCREASING EFFICIENCY Jl 23, Jl 333 451 
i Body attachment to 457 


Body unit construction with Fe 35, Fe 37, Fe 51, Fe 54; Mr 34; 
Jl 22, Jl 35; Oc 14, Oc 31; 480, 481, 483 
Motorcoach, body unit construction with Jl 22, Jl 35; Oc 31; 480 
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PAGE 
Frames (Concluded) 
Progress No 13, 435 
Rigidity 
Body movement affected by Ag 21; 454 
Design for jl 23, Jl 333 451 
Merits 481 
Section types compared Jl 23; 451, 454, 455 
Trends No 13, 435 
Weight relation to jl 23, Jl 333 454, 455 
Section types 
Channel 453 
I-section 453 
Tubular 451, 452 
Six-wheel vehicles 372 
X-construction merits Jl 333 452 
Weight 
Reduction necessary De 18 
Rigidity relation to Jl 23, Jl 333 454, 455 
Fuels 
Alcohol blends 
Aviation use of My 39 
Merits Jl 31 
Aviation 
A New HicH-Octane BLENDING AGEN1 Jl 543 3103 333 
Furure PossipiLiries OF 100-OcTANE 
AIRCRAFT-ENGINE FUEL Jl 38, Jl 543 304; 350 
Alcohol blends My 39 
Benzene, physical properties 334 
Benzol, fuel consumption and power affected by 269; 305 
Cost, octane number effects 252, Jl 543 309, 3113 357 
Di-ethyl butane, physical properties 311 
Di-ethyl ether, octane number 310; 350 
Iso-octane 
Fuel consumption with 252, Jl 38; 305, 306, 307, 308; 338, 340 
Octane number 337 
Physical properties 334, 337, 338, 357 
Power affected by 252, Jl 38; 305, 306, 307, 308; 338, 340 


Supply available 
Iso-pentane 

Cost 

Fuel consumption with 

Power affected by 
Isopropyl! ethyl 


Fuel consumption with 
Octane number Jl 543 
Physical properties 334, 


Power affected by 
Storage stability 
Supply available 
Water tolerance 
Octane number 
Cost relation to 252, Jl 54; 309, 
Cylinder head temperature affected by 165, 169; 238, 


Fuel consumption affected by Fe 39; 165, 169, 171; 
252, 255; 269, 273; 
307, 309; 334, 338, 34 

High-octane types compared Fe 39; 165, 169, 171; 


308, 310 


357 
395 


305 


338, 340 
311; 337 
337, 338 
340 
337 
339 


335 


305, 306, 
0; No 29 


237, 238, 


252, 254, 255; 269, 273, 277, 


; Jl 38, Jl 543; 304, 310; 
Payload affected by j 
Physical properties affected by Jl 56; 311, 312; 334, 


Power affected by Fe 39; 165, 169, 171; 237, 
255; 269, 277, Jl 54; 304, 305, 306, 
Requirements ig 
Supply relation to Jl 38, Jl 54; 308, 310; 
Vapor pressure relation to 
Physical properties 


333, 350 
1 54; 309 


337, 335, 


333, 339 
308, 311 


High-octane types compared Jl 56; 311, 312; 334, 337, 338, 357 
Vapor pressure 308, 311 
Volatility 261, 265, Jl 52, Jl 56; 311, 312; 337, 338, 357 
Water tolerance 335 
Specifications 337 
Supply available, high-octane types Jl 38, Jl 54; 308, 310; 333, 339 
Toluene 
Fuel consumption with Jl 38; 305, 306, 307, 308 
Power affected by Jl 38; 305, 306, 307, 308 
Supply available 309 
Diesel 
CeTtaNne Ratinc oF Dieset Fuets Fe 21, Fe 34; Mr 29; 206 
DirseEL FurELs—SIGNIFICANCE OF 
IGNITION CHARACTERISTICS Fe 21, Fe 35; Mr 29; 217 
REPORT OF THE VOLUNTEER GROUP FOR COMPRESSION- 
IGNITION FuEL RESEARCH Fe 21, Fe 34; Mr 29; 225 
Cetane number, combustion characteristics 
affected by Mr 31; 221, 224; Jl 35; 463 
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PAGE Pact 

Fuels (Continued) Fuels (Concluded) 
Combustion characteristics Fe 34; Mr 31; 213, 221, 224; Jl 35; Kerosene My 31; Je 32 
ve ; 459, 460, 463 Testing My 31; Je 32 
Engine type relation to No 39; De 39, De 40 Volatility, engine types determined by 258, 261, 264, Jl 38 


Ignition quality 


Combustion knock affected by 


Compression ratio effects 

Engine speed relation to 

Injection pressure effects 

Viscosity effects 
Molecular structure, ignition lag 
Rating 

Air humidity effects 

Air pressure effects 

Air temperature effects 

Aniline point 

Bomb tests 


Bouncing-pin used Jn 38; Fe 34; Mr 29, Mr 30; 207, 213, 215, 


Cetane number Jn 38; Fe 21, Fe 34; Mr 29; 206; 218, 221, 223, 


Water tolerance testing 


335 
Fe 34; 213 (See also Detonation, Fuel Factors and Gasoline) 
219 
219 
219 5 
219, 232 Garage Design Requirements nD 
affected by 459, 400 Gas Turbines, Power — 
- ee: Gasoline 
- } 7 303 a Aviation 
M Mi 39 - a pac Aromatic content, power affected by oe . 
Mr 29, fe ”s Nt a Brake mean effective pressure affected by oa 
€ 34; 210, 215 Cylinder head temperature affected by 165, 169; 238, 253, 255 


210 . . . 
. Fuel consumption with 


216; 226, 230, 232 Octane number 


Fe 39; 165, 165, 171; 237, 238, 252, 255, 


269, 277 


te Brake mean effective pressure affected by 162, 169 
; 224, 227 —_ Cylinder head temperatures affected by 165, 169; 238, 253, 255 
Cetene number 217, 227 Data on Jn 29; 269, 270 
Compression ratio effects Mr 30; 212, 214, 219 Fuel consumption affected by Fe 39; 165, 169, 171; 237, 238, 
Critical compression pressure 218, 223 252, 255; 269, 277 
a . > . Rs 5) > ) / 
Critical compression ratio Jn 38; Fe 35; 206, 208, 210; 217, 229 Power affected by Fe 39; 165, 169, 171; 237, 238, 253, 254, 
Diesel index Fe 34; 210, 215 : 255; 269, 277 
: = : ‘ . . ; ’ 
Engine, Cooperative Fuel-Research, used Jn 38; Fe 21, Fe 22, Requirements 162, 171, 190; 238, 252, 254, 255 
. “ , / , > b J > J b 
Fe 34; Mr 29, Mr 30; 210, 214, 215, 216; 226; Jl 34; 492 Speed affected by 269 
Engine speed effects : “ BES, S59 Supercharging affected by 269, 273 
Ignition lag indicator Fe 34; Mr 29, Mr 30; 207, 213, 215, 216; Power affected by Fe 39; 165, 169, 171; 237, 238, 253, 254, 
218, 230, 232 ‘ > 
— , 2553 269, 277 
Ignition lag method Jn 28; Fe 21, Fe 34; Mr 29; 206, 213 Progress Fe 39; My a 237, 252 
ce > > “ . ' - : . 
214, 2153 223» _ 230 Volatility requirements 264 
C “fer 419: 2 > am : 
Injection effects _ #82; 210, 259 Distillate compared with My 31; Je 32 
Knockmeter used in Mr 29, Mr 30; 206, 208, 210, 215, 216 Kerosene compared with My 32; Je 32 
é ae) > 
: . . “os 234 Progress Fe 39; Ap 26; My 31; 237, 252 
Laboratory and service correlation Fe 22, Fe 35; Mr 30; 209, Sulphur content, cylinder corrosion caused by 192, 193 
oe - ad _ 214, 215; he — 224 Survey Fe 42; Je 28; Ag 29; De 28 
Pennsylvania State College methoc Fe 21, Fe 22, Fe 34; Mr 29, Taxation, road construction costs paid by Jl 13, Jl 18; Ag 14, 314 
Mr 30; 208, 210, 214, 215, 216; 223 Testing 
Reference fuels : Fe 34; 208; 227 Vapor locking tendencies 356 
Reproducibility Fe 34; Mr 29, Mr 30; 206, 210, 214, 215, Vapor pressure 351 
216; 228 : 


Required compression ratio 


Starting method 
Viscosity effects 
Viscosity-gravity index 
Viscosity-slope index 
Physical properties 
Specifications 
Viscosity, ratings affected by 
Volatility range 
Starting characteristics 
Distillate 
Calorific value 
Fuel consumption with 
Gasoline compared with 
Octane number 
Power affected by 
Railcar use of 
Tractor use of 
Gas, liquefied 


Fe 21, Fe 22, Fe 34; Mr 29, Mr 30, 
Mr 31; 208, 210, 214, 215, 216; 223 


Tractor use of 
Vapor locking tendencies 


Mr 31; 218, 223 

Mr 30, Mr 31; 219, 223, 232 
Fe 34; 210 

Fe 34; 210 


Chart for prediction of 


Temperature effects 


My 31; Je 32 


THE CoRRELATION OF CAR AND FUEL VAPor- 
LockinG CHARACTERISTICS Jl 34, Jl 413 351 


Jl 34, Jl 41, Jl 42, 353, 356 


Fuel consumption affected by Jl 42; 351, 353 


352, 357 
. Testing 356 
No 29 Vapor pressure as measure Jl 343 35%, 353, 357 
Mr 30, Mr 31; 219, 223, 232 Vapor-to-liquid volume ratio as measure 352 
258 Volatility relation to Jl 34; 351, 353, 356 
Mr 30; 221 Vapor pressure 

Testing 351 
My 31; Je 32 Vapor locking tendencies affected by Jl 343 351, 353, 357 
My 3 Vapor-to-liquid volume ratio, vapor lock affected by 352 

My 31; Je 32 Volatility 
My 31; Je 32 Survey Fe 42; Je 28; Ag 29; De 28 
My 313 . 32 Vapor locking tendencies affected by Jl 34; 351, 353, 356 

Ap 2 


4 N x4 4 ») 
My 31: Je 32 (See also Detonation, Fuel Factors and Fuels) 


Gasoline-Electric Drive 





Power affected by Ap 21 Diesel engine used with 440; De 17, De 40 
Baticar use of Ap 26 Motorcoach use of 440; De 17, De 40 
Kerosene Gears 
Fuel consumption with My 32; Je 32 METALLURGY OF TRANSMISSION GEARS Fe 36, Fe 56; Mr 35; Je 13 
Gasoline compared with My 32; Je 32 Backlash, extent permissible Jn 22 
Octane number My 31; Je 32 Camshaft 
Power affected by My 32; Je 32 Cast iron 289 
Tractor use of My 31; Je 32 Wear, testing 289 
Propane, distribution problems Ap 26 Cast iron, camshaft 289 
Railcar Failure causes analyzed Je 14, Je 16 
Distillate Ap 26 Hardening Fe 56; Je 15, Je 18, Je 19 
Gas, liquefied Ap 26 Heat treatment Je 15, Je 18 
Testing Helical 
Diesel Jn 38; Fe 21, Fe 34; Mr 29; 206; 217, 22 Stress calculations Jn 15 
Tractor fuels My 31; Je 32 Transmission use Jn 14, Jn 17, Jn 19 
Water tolerance 335 Hypoid, rear axle use No 13, 432 
Tractor Noise 
Distillate My 31; Je 32 Distortion as cause Je 14 
Gasoline My 31, My 32; Je 32 Reduction means Jn 17, Jn 19, Jn 22 
Abbreviations Used: 
January, Jn April, Ap July, Jl October, Oc 
February, Fe May, My August, Ag November, No 
March, Mr June, Je September, Se December, De 


January, 1937 
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Gears (Concluded) 


Tooth root fillets 
Transmission 
Backlash permissible 
Failure causes analyzed 
Hardening 
Heat treatment 
Helical 
Lubrication importance 
Mounting 
Noise 
Distortion as cause 
Reduction means 
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PAGE 


Production 

Inaccuracies in Jn 14, Jn 16, Jn 18, Jn 20 

Transmission Je 14, Je 17 
Progress My 40; Je 13 
Rear axle, hypoid No 13, 432 
Steel 

Progress Je 13 

Transmission Jn 16, Jn 18, Jn 21; Fe 56; Je 13 
Stress calculation Jn 15 
Supercharger Je 34 
Testing, wear 289 


Jn 17, Jn 19, Jn 22 


Jn 22 

Je 14, Je 16 

Fe 56; Je 15, Je 18, Je 19 
Je 15, Je 18 

Jn 14, Jn 17, Jn 19 

Jn 21, Jn 22; 137 

Jn 20 


Je 14 
Jn 17, Jn 19, Jn 22 


Production Jn 14, Jn 16, Jn 18, Jn 20; Je 14, Je 17 
Progress My 40 
Steels used in Jn 16, Jn 18, Jn 21; Fe 56; Je 13 
Stresses 
Calculation Jn 15 
Extent Jn 15, Jn 18, Jn 19, Jn 21 
Wear, testing 289 
Generators 
Current regulation 429 
Maintenance 62 
Progress 429 
Types required No 30 


Voltage control 


German Institute for Aeronautical Research 


H 


Headlighting 
ELIMINATION OF GLARE 
PoLarRoIp 


Beam pattern 

Asymmetric 

Standard laboratory test specification 
Glare prevention, polarized light 
Lenses, Polaroid 
Progress 


Testing, standard laboratory specifications for 


(See also Lighting) 
é Heat Treatment 
Aluminum 
Crankshafts 
Gears, transmission 
Pistons 
i Springs, suspension 
Steel 
Highways 
(See Roads and Streets) 


4 | Ignition 
Aircraft 

H Spark plugs 

| Design requirements 

Finned 

Location 
Voltage requirements, altitude effects 
Coil failure analyzed 
| Distributor progress 

Maintenance 
Spark plugs 
Aircraft 
Cooling 
Design requirements, aircraft 

Fuel consumption affected by 
i) Gap, fuel consumption affected by 
i Location 

| Exhaust path relation to 

| Fuel consumption affected by 

Projecting 
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Asymmetric, standard laboratory test specification 


429, No 30 
Jl 38, Jl 40; 469 


Jl 16, Jl 35; Ag 15 
Jl 16, Jl 35; Ag 15 
x 


Fe 43 


Fe 43; Oc 32; No 28; De 29 


Jl 16, Jl 35; Ag 15 
Jl 16; Ag 15 

Jl 47; 435; De 18 

Fe 43; Oc 32; No 28; 
De 29 


394, 396; 446 
My 22 

Je 15, Je 18 
442 

112 

My 22 


236 

246 

Fe 64; Mr 39; 246 
285 

No 26 

430 

58, 59, 62, 63 


Fe 64; Mr 39; 236, 246 
503 

236 

68, 69, Fe 38 

68, 69, Fe 38 


Fe 64; Mr 39; 246 
68, Fe 38 
Fe 39; Mr 37, Mr 38 


Ignition (Concluded) 
Maintenance 
Progress 
Temperature 
Classification 
Fuel consumption affected by 
Testing 
Testing 
Spark plugs 
Timing 
Timing 
Control, vacuum 
Fuel consumption affected by 
Progress 
Fuel consumption affected by 
Power affected by 
Testing, cathode ray indicator used 
Voltage 
Aircraft engine requirements 
Variable 
Indicators, Engine 
DEVELOPMENT AND APPLICATION OI 
Ray ENGINE INDICATOR 
Cathode ra~ 
Diesel engine use of Jl 
Ionization diagram 
Makes 
Farnboro 
Maihak 
Photo-electric cell used with 
Pressure element 
Induction 
Aircraft 


THE CATHODE- 


34; 46 


Jl 35, Jl 4 
Jl 41; 46 


Distribution, supercharger effects 
Temperature, supercharger effects 
Water injection, power affected by 
Distribution 
Air-fuel mixture ratio effects 
Exhaust gas analysis as criterion 
Supercharger effects, aircraft 
Functions of 
Manifolds 
Carbureter effects on 
Progress 


Fe 62; 94, 96, 98, 
Fe 62; 94, 96, 98, 


Pressures 
Efficiency, thermal, affected by 


Fuel consumption affected by Fe 


Power affected by 
Testing, cathode ray indicator used 
Temperature, supercharger effects 
Testing, pressures 
Water injection, power affected by 
Institution of Automobile Engineers 


Instruments 
PRACTICAL MEASUREMENT OF RipING CoMFORT 
Aircraft 
Air-fuel mixture indicator Fe 64; Mr 39; 190, 196; 
Air-speed indicator Ne 


Engine testing 
Air-fuel mixture indicator 
Air-meter 
Balancing machines 
Camera, high-speed motion 
Driver skill testing 
Engine testing 
Exhaust-gas analyzers 
Frequency analyzer 
Gages, precision 


Fe 64; Mr 39; 190, 196; 


My 19; 
298, Jl 35, Jl 37, Jl 41 


Fe 39; 196; 348; Oc 26; N« 
Fe 62; 90, 92, 97, Mr 37; 


Knockmeter 71; Mr 29, Mr 30; 206, 208, 21 
Lodometer 
Oscillograph Mr 22; Jl 35, Jl 4 


Ride-meter 
Ride-o-graph 


Riding-qualities measurement Fe 42; Mr 20, 100; Je 29; 


430 

67 

Oc 26 
343 495 


—_— 


285 
69 


Jl 34, Jl 41; 487 
Jl 34, Jl 41; 465; 487 


3; 489, 491 
488, 495 
487 

461 


1; 461, 465 
1; 487, 490 


116, Mr 37 
116, Mr 37 


42! 
58; Mr 36 
42I 
495 
247 
495 
305; No 29 


Fe 36; 191 
Ag 16 


242; Se 26° 
» 16, No 39 


Fe 39; 196; 348; No 16, No 19 


242; Se 26 


Fe 62; 92, 93, 97 


Jl 38, Jl 390 
, Jl 43; 466 

jl 17 
» 16, No 39 


No 16, No 39 


7I 


/ 


Je 34 

5, 216; 230 
112 

1; 465; 487 
Ag 17 


100 


Jl 14, Jl 33; 


Ag 16; 401, 403, 405, 407, 408 


Smoke meter 


220 
Sound measurement 71; Jl 23, Jl 33, Jl 34; 385, 380 
Sound meter 71 
Speedometer standardization Jn 31; Je 29 
Syncrograph Oc 26 
Vibrator 342 
Vibrometer Ag 16 


(See also Accelerometers; Indicators, Engine; and Testing) 
Interstate Commerce Commission 


Mr 23; JI 20; De 17, De 40 


INDEX TO VOLUMES 38 AND 39 


Pact 
K 
Knock 
(See Detonation) 
L 
Laws 
(See Legislation) 
Legislation 
Accident prevention Jn 39; Fe 20; Mr 28, Mr 29; Ap 20; Jl 13, 
Jl 15, Jl 16, Jl 18, Jl 36; Ag 14, Ag 15, 322 
Aircraft, Bureau of Air Commerce Fe 28; Mr 21, Mr 36, Mr 41; 
176; 324; 346, 347; Se 27; Oc 18; No 14, 
No 27, No 30, No 40, No 46 
Automobile operation and performance 
Drivers’ license laws Fe 20; Mr 28; Jl 13, Jl 15, Jl 16, Jl 18; 
Ag 14, 322 
Inspection Jn 39; Fe 21, Fe 42; Mr 29; Ap 20; Jl 18, Jl 36; 
Ag 15, 317, 322 
Brakes, hand Se 18 
Enforcement needed Fe 29; Ap 19, Ap 20; Jl 36; Ag 15, 322 


Motor Carrier Act 
Motorcoach operation and performance 


Mr 23, Mr 40 
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Pact 


Lubricants and Lubrication (Concluded) 
Specifications needed 
Testing, load carrying capacity 
Composition effects 
Loading rate effects 
Machines for 
Almen 
Faville-Levally 
Floyd-hydraulic 
Rigidity effects 
S.A.E. Research type 


Fe 17, Fe 33; Mr 25; 


294; 


138; 


143 


294 
295 


294 
138 
138 
294 


Jn 2y; Fe 42; Mr 20; 138, 139; Je 28; 


296; Ag 30; No 23 


Timken 


138; 294 

Worm gear type 295 
Reproducibility Jn 39; 138; 293, 294 
Rubbing speed effects 295 
Standardization needed Fe 17, Fe 33; Mr 25; 143 
Wear data 294, 295 
Greases Fe 33; Mr 26; 140, 141, 145, 146 
Oil reclamation economics 145 
Oil types compared, compound vs. mineral 294 
Progress 140; Se 25 


(See also Automobile Operation and Performance, Lubricant types re- 


quired; Axles, Rear, Lubrication; Engine Design and Con- 
struction, Lubrication; Engine Operation and Performance, 
Lubricants and Lubrication; Engines, Aircraft, Lubrication; 
Engines, Motor-truck, Lubrication; Fleet Operation, Lubri- 
cants and _ Lubrication; Gears, Lubrication; Motor-truck 
Design and Construction, Lubricating System; Motor-truck 


Insurance Mr 23 
Permits to operate Mr 23 
Motor-truck design and construction 
How Strate RecuLation Has AFFectep TRUCK 
DrsiGN DEVELOPMENT Jl 18, Jl 34; Se 13 
Brakes, hand Se 18 
Design affected by Jl 18, Jl 34; Se 13 
Height Se 15 
Length Jl 18; Se 13 
Weight My 36; Jl 18, Jl 20; Se 15, Se 16, Se 17, 364, 380 
Width Jl 18, Jl 20; Se 15 
Motor-truck operation and performance 
Grade climbing ability 5, 9, 10; Se 17 
Insurance Mr 23 
Motor Carrier Act Mr 23 
Permits to operate Mr 23 
Rates De 17 
Speed Se 17 
Six wheel vehicle weight Jl 18; Se 16, Se 17, 364, 374 
Taxation 
Foreign No 20, No 21 
Gasoline Jl 13, Jl 18; Ag 14, 314 
Road construction cost paid by Jl 13, Jl 18; Ag 14, 314 
Trailer 
Length Se 13, Se 15 
Semi Jl 18; Se 16, Se 17 
Weight Jl 18; Se 16, Se 17, 364 
Weight distribution No 26 
Uniformity desired 322 
Lighting 
Signal lights 
Progress 43 
Standardization Oc 32 
Tail lights 
Progress 435 
Standardization Oc 32 
(See also Headlighting) 
Lubricants and Lubrication 
Compound, mineral compared with 294 
Extreme-pressure 
EXTREME-PRESSURE LUBRICANTS TESTING Jn 39; 293 
Abrasiveness, data on 294 


Classification 


No 23, No 28 


Chemical composition Mr 26; 137, 145; 293 
Conventional replaced by Mr 26; 139, 145 
Friction reducing value data 294, 295 
Load carrying capacity 
Classification No 23, No 28 
Data on 138; 294, 295 
Loading rate effects 294, 295 
Rubbing speed effects 295 
Testing Fe 42; Mr 20; 137; Je 28; 294; Ag 30; No 23 
Loading rate, load carrying capacity affected by 294, 295 
Necessity for Fe 17, Fe 33; Mr 26, Mr 27; 137, 146, 147 
Physical properties 137 


Rear axle use 
Research 
Rubbing speed, load carrying capacity affected by 


Mr 26; 137, 145, 146; Se 25; 


No 23, No 28 
Jn 30 


295 


Operation and Performance, Lubricants and Lubrication; 


Oil 


Coolers; Oil Filters; Springs, Suspension, Lubrication; and 


Transmissions, Lubrication) 


M 

Massachusetts Institute of Technology 261 

Materials 
Combustion-chamber window Jl 34, Jl 41; 448 
Ethylene glycol, physical properties 274 
Fluorite, composition and properties Jl 35, Jl 41; 448 

Glass 

LAMINATED SAFETY GLASS My 20; 292, Jl 39 

Plate 
Production Je 21 
Standardization Oc 32 
Production Je 21; Jl 39 

Safety 
History My 20; 292, Jl 39 
Production Jl 390 
Progress Jl 39 
Standardization Je 29; Ag 29; No 28 
Standardization Je 29; Ag 29; Oc 32; No 28 
Periclase, composition and properties Jl 35, Jl 41; 448 
Plastics, usage extent Ap 20; Jl 44; De 31 
Quartz, composition and properties Jl 35, Jl 41; 448 
Rock salt 448 
Sapphire, composition and properties Jl 35, Jl 413 448 


Sound absorption, efficiency 


Jl 23, Jl 34; 380, 391, 393 


Spinel, composition and properties Jl 35, Jl 41; 448 
Upholstery Jn 26; Se 26; Oc 32; 439 
Woolens and worsteds Se 26 
(See also Metals and Rubber) 
Metals 
Brake drum material Mr 28 
Brass die-casting alloy Fe 37 
Bronze, cylinder head material 72 
Cast iron 
Camshaft material Mr 28; My 18; 288 
Chemical composition 
Camshaft material Mr 28; 288, 289 
Crankshaft material Mr 28 
Cylinder material Mr 28 
Crankshaft material Mr 28 
Cylinder material 72; Mr 28; 425, 426 
Gear, camshaft, material 289 
Physical properties 
Camshaft material 289, 290, 291 
Gear, camshaft material 289 
Testing 290 
Steel compared with 289 
Wear, steel compared with 289 
Copper, cylinder head material 426 





Abbreviations Used: 
January, Jn 

February, Fe 

March, Mr 


April, Ap 
May, My 
June, Je 


July, Jl October, Oc 
August, Ag November, No 
September, Se December, De 


January, 


1937 
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Metals (Concluded) 

Die casting alloys Fe 37, Fe 55; Mr 35; De 29 
Iron, malleable, brake drum material Mr 28 
Standardization De 29 
Testing, cast iron 290 
Tungsten-carbide cutting tools My 20; Jl 39 
Zinc die casting alloys Fe 37; Fe 55; Mr 35; De 29 


(See also Aluminum and Aluminum Alloys; Bearings, Metal; Corrosion 
and Corrosion Prevention; Heat Treatment and Steels) 


Motor 
(See Engine) 
Motorboats, Racing Design Fe 29 
Motorcoach Design and Construction 
Aluminum used in Oc 31 
Body and chassis unit construction Jl 22, Jl 35; Oc 31; 480 
Engine mounting, rear Je 33; 440; 481 
Makes 
American Car and Foundry 440 
General Motors Greyhound 431, 434, 439, 440 
Twin Coach Jl 22, Jl 353 440; 480 
Propeller shaft mounting standardization Je 30 
Streamlining, fuel consumption affected by Jl 18, Jl 20, Jl 34; Oc 31 
Weight, body-chassis unit construction effects Jl 22; Oc 31; 480 


(See also Axles, Motorcoach; Bodies, Motorcoach; Clutches, Motor- 
coach; Engines, Motorcoach; Frames, Motorcoach; Gasoline- 
Electric Drive; Motorcoach Operation and Performance; 
Shock Absorbers, Motorcoach; Springs, Suspension; Tires, 
Motorcoach, and Transmissions, Motorcoach) 

Motorcoach Operation and Performance 


Classes of Se 27 
Electric street railway compared with 408 
Garage design and location Se 25 
Insurance, legal requirements Mr 23 
Intercity, statistics Mr 23 
Interstate, legal regulation of Mr 23, Mr 40 
Life of Jn 27 
Maintenance 
Cost 7 
Equipment and methods Jn 27; Se 25 
Inspection, compulsory legal 323 
Records Se 25 
Mileage Mr 40 
Number in operation Mr 23; Se 27 
Revenue Mr 23 
Riding qualities 408 
Stresses Jl 22; 481 
Tires 
Balloon, merits 33, 43, 44 
Design requirements 34 
Inflation pressure 34 
Size 434 
Torque reactions in Jl 22; 481 


(See also Accidents and Accident Prevention, Motorcoach; Axles, Motor- 
coach; Bodies, Motorcoach; Clutches, Motorcoach; Engines, 
Motorcoach; Fleet Operation; Frames, Motorcoach; Legisla- 
tion, Motorcoach Operation and Performance; Motorcoach 
Design and Construction; Riding Qualities; Shock Absorbers, 
Motorcoach; Springs, Suspension; Tires, Motorcoach; Trans- 
missions, Motorcoach and Transportation) 

Motor-Truck Design and Construction 

Economics OF STREAMLINING IN HeEAvy TRANSPORTATION 


Jl 20, Jl 34; 516 
How Sratr Recutation Has AFFECTED Truck DEsIGN 


DEVELOPMENT Jl 18, Jl 34; Se 13 
Accessibility 141, 143; My 36 Se 14 
Cabs 

Location, over-engine Jl 18, Jl 20; Se 13, Se 14, Se 17, 365 

Progress 315 

Visibility Se 14 
Camel-back construction 

Accessibility Se 14 

Merits Jl 18, Jl 20; Se 13, Se 17 

Visibility Se 14 

Weight distribution Jl 18; Se 14, 365 
Cost, operating costs affected by 7 
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Stability Fe 60; Mr 26 ted 4 
. ag Rubbing factor relation to Fe 37; 203, 205 
Streamlining 325 Reuall ; 
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N: | Safety C att Design described 246 
National Safety svounci 5 Hardness Fe 36 
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Aviation . Clearance Mr 33 
Extent No 14, No 16 Cylinder wear affected by Fe 36, Fe 53, Fe 54; Mr 33; 117, 
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oO Number of 427 
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(See Lubricants and Lubrication) Oil control I 
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Riding-qualities affected by 108, 109 


Deflection rate 
Air spring 
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Riding-qualities affected by 


105 107 
Design requirements 126 
Durability, factors affecting 112 


Failure prevention 6 
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Air spring 
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Data on 127 
Riding-qualities affected by Fe 24; Mr 31; 129 
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Future predicted Fe 35, Fe 51 
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Usage extent Fe 24, Fe 35, Fe 51 
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Lubrication 
Leaves, pre-lubricated 434 
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Motorcoach, compensated 108 


Motor-truck 


Compensated 


109 
Riding-qualities affected by 104, 109, 114 
Progress No 13, 434, 435 
Repairing, riding-qualities affected by 109 
Riding-qualities affected by Fe 24; 99, 100, 102, 104, 105, 107, 108, 
109, 111, 114, Mr 31: 129: 406 
Rubber used in 408 
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Air spring effects Fe 35; 131 
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Six-wheel vehicles My 36; 364, 365, 367, 372, 373, 375 
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Membership Fe 47; Ag 22; Se 21; Oc 32 
Report Fe 43; 26 
Detonation testing 266 


Diesel engine testing forms 
Division reports approved 
Electrical equipment 
Battery rating Jn 
Fuses and fuse clips 
Foreign cooperation with 
Gasoline engine 
Fan belt and pulley 


Jn 30; De 29 
Fe 43; 266 


30; Mr 19 
Jn 31; Je 32; De 29 
Je 33 


Jn 30; Je 30; Oc 32; No 28; De 29 


Standardization Activities, S.A.E. (Concluded) 
Testing forms 
Valve seat inserts Jn 31; Je 28; Oc 32; 

Glass 

Plate 
Safety 

Handbook 

License plate 

Lighting 


Je 29; 
Fe 43; Mr 15; 266; Ag 31; Oc 32; 
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De 29 
Lamp Mr 19 


Revision of 
Lubricant 
Extreme-pressur 


Jl 47; Oc 32 
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Oil viscosity Oc 32; De 29 
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Machine tool Je 28; 266 
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Motor-truck 
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Rating 5, 9 
Non-ferrous metal Fe 43; Mr 20; De 29 
Parts and fittings 
Bumper Je 28 
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Speedometer drives 2 


Production 

Tractor 
Revision of 
Testing code 


Jn 31; Je 28; 
Trailer coupling 


Ag 30; 


Jn 31; Je 
Fe 43 


Je 28; 266 
No 29; De 29 
Oc 26 


Value of Jn 29, Jn 39; Fe 16; Mr 14 
Steels 
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Alloy history Ap 20, Ap 27 

Bodies 438 

Automotive use of Fe 17, Fe 33; Mr 27 


Brake drum 
Camshaft 
Ca:e hardening 


Mr 27, Mr 28 


289, 290 


Jn 16 

Cast iron compared with 

Camshafts 289, 290 

Physical properties 290 

Wear 289 
Chemical composition 

Crankshaft My 22 

Gear, transmission Fe 56; Je 14, Je 17 
Crankshaft My 22 
Cyaniding Mr 28 
Die casting Fe 55, Fe 56; Mr 35 
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Gear Jn 16, Jn 18, Jn 21; Fe 56; Je 13, Je 14, Je 16, Je 17, Je 19 
Oil hardening Jn 16 
Physical properties 

Camshaft 290 

Cast iron compared with 290 

Crankshaft My 22 

Gear Fe 56; Je 16, Je 19 
Piston 427 
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Rigidity importance Mr 28 
Springs, suspension Mr 27; 112 
Springs, valve Mr 27 
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Testing Mr 28 
Valve Mr 27; 236, 245; 269; 427 
Wear, cast iron compared with 289 
Steering Systems 

Gear reduction ratios, trends 437 
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Analysis of Jn 39 

Six-wheel vehicle My 36; 371, 372, 374 
Load distribution effects My 36; 371 
Lubricant requirements 141, 145 
Maintenance 58 
Motor-truck, camel-back construction Se 14 
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Altitude effects 
Instruments for 
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Engine, Diesel 
Combustion 


Cooperative Fuel-Research engine used 


Indicator, cathode ray 

Photo-electric cell 

Photographic methods 
Exhaust smoke 


Fuel feeding, cathode ray indicator 


Standard forms for 
Fuel 
Diesel Jn 38; Fe 
Tractor 
Water tolerance 
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Vapor locking tendencies 
Vapor pressure 
Gear wear 
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Power affected by 308 
Power consumed by Je 34 
Pressure 
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Requirements 267, 270, 275 
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Fuel consumption affected by Ag 24 
Power affected by Ag 22 
Racing engine use of No 28 
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Fuel injection into 258, 259, 264 
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Engine 
Combustion 420 
Cylinder Jl 24; 329, 331 
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Cylinder, cooling types compared 
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Lubricating oil Jl 25 
Tire 28, 40 
Testing 
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Drag 150 
Noise Je 29 
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Automobile 
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Battery life Jn 30; Mr 19 
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Production methods My 21, My 22, My 23 
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Engine 

Air consumption 92, 93, 97; Fe 62 


Combustion 
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Extreme-pressure, load-carrying ability, machines for 

Almen 138; 294 
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Piston 
Friction Fe 36; 200 
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Vehicle characteristics 
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100 
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Spark plug Fe 42; Je 32; Ag 31 
Steel Mr 28 
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Tractor, farm Jn 31; Je 28; Ag 30; No 29; De 29 
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Failure causes 25, 41 
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Testing Je 28; Ag 30; No 29; De 29 Transitorq My 39 
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Tire size relation to 32, 44 Overdrive Oc 14; 431; De 19 
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Actual vs. nominal 2 Shaft deflection Jn 21 
Adjustment relation to 38 Six-wheel vehicles My 36; 365, 370, 371, 372, 374, 375 
Cost relation to 31, 41, 42 Stresses Jn 15, Jn 18, Jn 19, Jn 21 
Load relation to 32, 39, 42, 43, 44 Synchromesh 
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Passenger-car 434 i Progress Jn 133 431 
Rim width relation to 32, 44 Temperature reduction means Jn 21 
Tractor standardization Jn 31; Mr 20 Tractor, progress Jn 19 
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Testing Je 28; Ag 30; No 29; De 20 Transportation 
Wear Electric street railway 
Overloading effects 28 Motorcoach compared with 408 
Six wheel vehicle effects My 36; 370, 371, 372, 374, 376 Riding-qualities 401, 407 
Wheel alignment effects 35; 58 Trackless trolley compared with 408 
Tools Railroad, aviation competition with Jl 50; 387 
Cutting, tungsten carbide My 20; Jl 39 Trackless trolley 
Design engineer's relation t Mr 22 Electric street railway compared with 408 
Machine Riding-qualities 408 
Aircraft production use of 396: 445; No 35, No 39 —s- Trucks 
Flanging 396; 445 (See Motor-Truck) 
Forging, age of My 19; 292 Tubes 
Riveting - Jl 443 3973 447 (See Tires and Rims) 
Standardization Je 28; 266 
Tractors, Army, Tracklaying Type My 30; Je 31 : , U 
; Universal Joints 
Tractors, Farm Failure prevention 60 
ee ; oe My 30; 266 Front wheel drive requirements 432 
esting, standard code for Jn 31; Je 28; Ag 30; No 29; De 29 Lubrication 
— pneumatic Lubricant requirements 141, 145, 146 
arts breakage reduced b My 32 Progress ; 
Size standardization Jn 31; Mr 20 432 
Testing Je 28: Ag 30; No 29; De 29 ¥ 
Traction decreased b\ My 31 Valves and Valve Gear 
Transmission, progress Jn 19 Aircraft 
(See also Engines, Tractor and Fuels, Tractor) Cooling 
: Salt 236 
Tractors, Industrial Sodium 245 
Road construction type My 29; Je 31 Exhaust 236, 245; 269 
Snow removal My 20 Inlet, design 246 
Trafic Steels 236, 245; 269 
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Trailers “— 236 
Coupling standardization Oc 26 Sodium ame 
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-caeoaegas tor-trucks used with Se b. — li oe 2453 ats 
Length, legal restrictions on Se 13, Se 15 Failure causes 7 on "ak eed 
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Weight Combustion turbulence affected by 261 
Legal restrictions on Jl 18; Se 16, Se 17, 36 Progress 426 
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Timing 
Efficiency, thermal, affected by 
Fuel consumption affected by 
Variable 


(See also Springs, Valve) 
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Welding 
Aircraft use ot Jl 44; Se 19; 398, 399; No 14, 447, No 36, No 39 
Aluminum Jl 44; Se 19; 398, 399; No 14, 447, No 36, No 39 
Body Jl 22; 483 
Die and electrode material Je 22 
Progress Ap 28 
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Spring, suspension, effects Fe 24 
Tire wear affected by 35; 58 
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Conical disc type 434 
Lubricant requirements 140, 141, 145, 146 
Progress 434 
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